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Influence of operative timing on prognosis of patients
with acute subdural hematoma
ZhAO Hong赵鸿 and BAI Xiang-jun白祥军*
Objective:    To study the influence of operative timing
on the prognosis of patients with acute subdural hematoma
(ASDH) in order to provide theoretical basis for clinical
treatment.
Methods:    The clinical data of 202 patients with ASDH
undergoing operations were collected, and the mortalities
and functional survival rates were analyzed 2, 4, 6, and 8
hours after injury.
Results:    No significant difference was found in mor-
talities and functional survival rates at different operative
timings. However, there was a clear trend that the shorter
the operative timing was, the lower the mortality and the
higher functional survival rate were. In addition, the mean
time from injury to operation of non-survivors was signifi-
cantly longer than that of survivors.
Conclusions:    Operative timing has potential influ-
ences on the prognosis of patients with ASDH. Surgical
evacuation of ASDH should be performed as soon as pos-
sible once the operation indication emerges.
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Acute subdural hematoma (ASDH) is one of themost lethal intracranial injuries, and the mor-tality reported at home and abroad is above
40%.1 The main factors affecting the prognosis of pa-
tients with ASDH include age, sex, injury severity score
(ISS), intracranial pressure (ICP), presence of subarach-
noid hemorrhage, Glasgow coma score (GCS),
hypotension, hypoxia, and time from injury to operation.2
Among these factors, only the time from injury to op-
eration (that is, the operative timing) can be well
intervened, thus it has been more emphasized. However,
it has been the most controversial factor so far. To clarify
this issue, we study the mortality and functional sur-
vival rate related to operative timing of patients with ASDH
in this article.
METHODS
General data of patients
A total of 2 300 severely head-injured patients with
Glasgow coma score (GCS) of 3-8 were admitted to
our hospital from 2000 to 2005. Among them, 274 pa-
tients were diagnosed as ASDH by computed tomo-
graphic (CT) scan. To reduce the interference of other
relative factors, 72 patients were excluded from the study
on the following criteria: age younger than 14 years or
older than 80 years, clinical brain death on admission,
open wounds on the head, presence of any other sig-
nificant intracranial mass lesion except edema, diffuse
axonal injury, shock (the systolic blood pressre less
than 90 mm Hg) for longer than 30 minutes, hypoxia
[pulse oxygen saturation (SPO2) less than 90%] for
longer than 30 minutes, other associated injuries, and
receiving no surgery or follow-up.
Surgical procedures
The remaining  202 patients were all treated with
similar prehospital energency treatment and routine
cephalic CT scan was performed. The  ASDH was evacu-
ated and decompression by removal of cranio-bone flap
was performed with the operation  indications as follows:
(1) coma or GCS≤8, (2) no unilateral or bilateral pupil-
lary reflex, and (3) midline shift≥5 mm on CT scan.
Based on the conditions of intracranial pressure after
operation, mannitol (0.5 mg/kg), Lasix (0.25 mg/kg),
and low doses of adrenocortical hormone were given.
Antibiotics, ataractics, haemostatics, and neurotrophic
drugs were routinely used for all the patients. CT scan
was routinely performed 72 hours after operation.
PDF 文件使用 "pdfFactory Pro" 试用版本创建 www.fineprint.cn
Chinese Journal of Traumatology 2009; 12(5):296-298 . 297 .
Follow-up and evaluation after operation
All survivors were followed up 6 months after opera-
tion with CT scan and complete neurologic examination.
They were assessed by Glasgow Outcome Score
(GOS), which defines Grade I as death, Grade II as
persistent vegetative state, Grade III as severe disabil-
ity (being conscious but disabled), Grade IV as  mod-
erate disability (being disabled but independent), and
Grade V as good recovery.
Statistical analysis
Depending on the features of the variables, Chi-
square test and Student’s t test were performed
accordingly. A P value less than 0.05 was considered
statistically significant.
RESULTS
The average age of the above-mentioned 202 cases
was 47 years (survivors: 41 years;  nonsurvivors: 59
years). There was a trend of increasing mortality asso-
ciated with age even though no significant difference
was found. The average GCS was 4.8 (survivors: 5.3;
nonsurvivors: 4.4) and the mean time from injury to op-
erative intervention was 358 minutes (survivors: 308
minutes; nonsurvivors: 369 minutes. P=0.033, Table 1).
The overall mortality (Grade I) was 66%, the functional
recovery rate (Grades IV and V) was 19%, and 15% was
left severely disabled or vegetative (Grades II and III).
The factors affecting the prognosis of the patients
with ASDH were assessed as follows (Table 2). (1)
Mechanism of injury. The primary causes of ASDH were
fall (53%), motor vehicle accidents (37%), blunt impact
injuries (4%), and other factors (7%). There was no sig-
nificant difference in mortality and functional recovery
rate regardless of injury mechanism. (2) Age. As shown
in Table 1, significant higher mortality is found in the
patients over 65 years old. (3) Sex. In spite of a 3-to-1
male predominance, there was no significant difference
in the prognosis between males and females. (4) Pupil-
lary reflex. Bilateral absence of pupillary reflexs was
associated with an 88% mortality and a 7% functional
recovery rate. And (5) time from injury to operation. To
compare with other documented studies, operative tim-
ings were selected within 2, 4, 6, and 8 hours after
injury. No difference was found between any of the
groups. However, as shown in Fig. 1, with the interval
timing of operation prolongating, the mortality increases
and the functional recovery rate decreases.
Age (years)
GCS (score)
Time from injury to
operation (min)
Table 1. Comparison of variables between nonsurviors
and surviors
Variables Average
values
Nonsuvivors Survivors P values
59
4.4
369
41
5.3
308
0.28
0.43
0.03
47
4.8
358
Table 2. Analysis of factors affecting mortality and
functional recovery rate
                                         Patiens   Mortality  Functional
Variables                             (n)          (%)       recovery   P values
                                                                         rate (%)
Overall
Age (years)
   <35
   35-65
   >65
Sex
   Male
   Female
Mechanism of injury
    Fall
   Traffic accidents
Pupillary reflex
   Unilateral absence
   Bilateral absence
Time from injury to
operation (h)
      <8
      <6
      <4
      <2
      2-4
      4-6
      6-8
      8-12
      >12
202
  70
  66
  56
154
  48
106
  74
  32
  94
130
105
  88
  20
  68
  17
  25
  42
  30
66
54
63
82
65
71
56
62
75
88
64
61
59
60
58
66
72
81
98
19
35
17
  5
20
17
17
24
14
  7
14
25
24
29
31
24
18
10
  -
   -
0.125
0.123
0.01
  -
  -
  -
  -
0.251
0.001
0.421
0.445
0.418
0.538
   -
   -
   -
   -
   -
Fig.1. Mortality and functional recovery rate related to different
operative timings.
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DISCUSSION
In 1981, Seelig et al3 reported on the New England
Journal of Medicine that ASDH mortal i ty was
dramaticaly reduced if emphasis was placed on rapid
operative intervention. In their study, the overall mortality
was 57%, with a functional recovery rate of 34%. When
ASDH was evacuated within 4 hours after injury, the
mortality was reduced to 30% and the functional recov-
ery rate was enhanced to 65%. If intervention was not
accomplished within 4 hours, the mortality was 90%
and the functional recovery rate was less than 10%.
Such outcomes led to the opinion of prompt surgery on
ASDH thereafter.4 However, in spite of the major ad-
vances in the past decade in management of head injury,
the success of Seelig et al has yet to be reproduced.
The influence of operative timing on mortality and func-
tional survival is still controversial.
In the present study, the best functional recovery
rate of a subgroup ( within 2-4 hours after injury) only
reached to 31%. The changes of composition of en-
rolled patients in the relative studies might account for
the difficulty in improvement of functional recovery rate.
As the extensive application of CT scan to operation
indications of head injuries, principles for nonsurgical
therapy have been suggested.5-6 Some patients who
had undergone operations in th past were increasingly
excluded from the subjects of serial studies, while the
enrolled operated cases were increasingly more severe.
Therefore, functional survival rate is hard to reach
Seelig’s record. For example, compared with the op-
eration indications in the current study, some of Seelig’s
patients are obviously not suitable.
Concerning the influence of operative timing on the
prognosis, we have not got a definite answer. Neither
operations within 4 hours nor 6 hours after injury have
significant impacts on mortality. However, as shown in
the results, a clear trend of gradually increasing mor-
tality and decreasing functional recovery rate really
exists as the operative timing is prolonged. In addition,
time from injury to operation in nonsurvivors is signifi-
cantly longer than that in survivors. In a word, operative
timing still has potential impacts on the prognosis. The
reasons for no statistic significance of the study might
be the severity of primary damage to the head. Pa-
tients with ASDH are always accompanied with severe
lesions in brain parenchyma, including cortical contu-
sion/lacerations or brain swelling, and secondary dam-
ages occurring early and fast,7 from which death may
occur even if evacuation of ASDH is performed.
Therefore, despite of exclusion of hypoxia, hypotension
due to shock, and diffuse axonal injury, the severe pri-
mary damage in the present study may be predominant,
covering the influence of operation.
Our final conclusion is that timely and aggressive
evacuation of ASDH is critical once the indications for
surgery come into existence, although not every pa-
tient with ASDH needs to be subject to operation.
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